With the growth of system integration, there has been a great interest in the development of high-density packaging technologies for electric devices. Various technologies such as chip size package (CSP) have been developed for the high-density packaging. Three-dimensional (3D) chip stacking with throughhole interconnections is one of solutions to achieve the highdensity packaging. Currently, several ways to form the through -hole interconnections have been proposed and demonstrated.
Through-hole interconnections are also important for miniaturization of devices in Micro Electro-Mechanical Systems (MEMS) or Micro Optical Electro-Mechanical Systems (MOEMS) fields. Fujikura has been developing the through-hole interconnecting technologies for wafer-level MEMS package. Until now, fabrication processes, structure and fundamental characteristics have been reported.
In this paper, RF characteristics of silicon through-hole interconnections filled with Au-Sn solder are studied. Thickness of insulation layer around the through-holes and resistivity of the silicon substrate are focused on. Also through-hole interconnections formed on glass substrate are examined for comparison. Fig.1 shows a cross-sectional image of our silicon through-hole interconnection. Diameter of the hole is 80 µm and thickness of the substrate is 200 µm, respectively. Au(80wt%)-Sn(20wt%) solder was filled in the through-hole by Molten Metal Suction Method (MMSM). Cu circuits were formed on the both side of the substrate by electroplating. For RF measurement, co-planar type circuit consisted of three transmission lines was fabricated. Each line contains two through-hole interconnections connected electricaly by Cu wiring. The through-hole pitch was 600 µm and the line pitch was 400 µm, respectively. S-parameter S 21 was measured from 0.1 GHz to 8 GHz. Fig.2 shows depandence of measured S 21 on SiO 2 thickness. Resistivity of Si substrate was 10 Ωcm constant in this measurement. Transmission loss to 1.2 µm SiO 2 was 0.86 dB at 1 GHz. On the other hand, Transmission loss to 0.1 µm SiO 2 was 3.7 dB. From these results, RF transmission performance of the Si through-hole interconnections becomes superior as the thickness of SiO 2 was thicker. Fig.3 shows dependence of measured S 21 on resistivity of the Si substrate. In this case, thickness of SiO 2 was the same, 1.2 µm. While transmission loss to 10 Ωcm was 0.86 dB at 1 GHz, that to 1000 Ωcm was only 0.01 dB at the same frecueucy. It appeared that higher resistivity of substrate drastically improved transmission characteristics of the silicon through-hole interconnections.
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Through-hole interconnection GHz was 0.86 dB and that of 0.1 µm SiO 2 sample was 3.7 dB, respectively. On the other hand, the transmission loss of 10 Ωcm sample at 1 GHz was 0.86 dB and that of 1000 Ωcm sample was 0.01 dB, respectively. From these results, it was appeared that RF transmission performance of the Si through-hole interconnections becomes superior as the thickness of SiO 2 was thicker and as the resistivity of the Si substrate becomes higher. 
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